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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a developing agent for electrophotography, which has excellent fluidity and storage stability and is almost 
free from lowering the image quality caused by the change of the circumstance, and to provide an image forming method using the agent. 
SOLUTION: This non-magnetic one component developing agent is obtained by stirring the core monomers comprised of styrene and n-butyl 
acrylate and carbon black, etc., to mix and disperse homogeneously, polymerizing the mixture thus obtained, adding methyl methacylate to the 
polymer thus obtained, again polymerizing to obtain a dispersion of polymer particles for developing agent, then adjusting the pH of the dispersion to 
5.5 by the addition of sulfuric acid, further, after dehydrating the polymer particles with a continuous belt filter and washing, again dispersing the 
polymer particles into water, centrifugally dehydrating the dispersion by using a siphon pillar centrifuge having a filter layer comprised of the polymer 
particles for filtration, which have a volume average particle diameter of about 7.8 urn, to isolate the polymer particles with the water content of 15%. 
drying the polymer particles to obtain polymer particles for the developing agent, furthermore adding a silica, which has been treated to be 
hydrophobic, to the polymer particles, and finally mixing to fix the silica on the surface of the polymer particles by using a Henschel mixer. 
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/h$<tt5i:fiifftt**ttT-t5. 4*5, #3PJ©^7-> 

SE&iH'J 5 r £ \c 4 9 #5 r. £ . m^lT^itr- =» 7 
£ -y^vt £HH-f 5 r £ *Sgt4i§£-[4. =» 7J|5r?-© 
ffiSXtf *>*J&m~ 5 feSI^-r 5 r £ 

[0 0 4 5] **W«J5MMS«r«dl-ra^»JWi: L~C 
hD^^A^t'^tf bits. WflUHKtt?- £ LT 

t4. p< y^i^x^a-^^m^. 7?y/i'®^* 
^ns. «iaa6{b«s«c^. ft^-mt* 
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i^*. ht-tt^i o OMMUfcttLT, o. 1 

[0046] fiymmi*2mizk± : &i®.*&t'itxm"Xh 

g5~20nm, L< (4 7 - 1 8 n m©iK-f (£?iS 
Kttft«IWk*tt-7-) £. 2 0 n mttil 2 ji 

10 mJ^T. ffSU<l±3 0nm~l J1 mroef (ifSldtt 

mmi-m'<&Mx&m*zwLm u h^ak: i o ow 

■So 

[0 0 4 7] ffilE2a©^^J (S^-) ©ft(4. h-r- 
ST- 1 0 0flMl5('^LT. ¥«!S : fi5~2 0rim« 
IS-T-^. 0. l~3£i-$|S. »SL<(40. 2~ 

2fi*3. Wfi^S2 0 n mli§2 ^ mBT©tf 
20 aS. 0. l~3fi4£|S. »JL<liO. 2-211 
IWfJbi. Wfi5~2 0nmSft¥^i : -i 
2 0 n m^ii 2 y m^TfitT- 1 ©fifilttt. aS. 1 : 
5-5:1 ©fell. L< 14 3: 10-10: 3 ©15 
ffl-Cfc*. ^**©W»tt. aS. ^JSSJMt h7-&T 

[0 0 4 8] w©J:5fcLTfcfcjx5#36E©iftttHW 

(4. ^nsr-i'^-^SEftTKiK^tttaifeKijioTWbnfci* 

tBffi©pH**t!4~7 1 L< »4*tl4. 5-6. 5© 
30 fc©T*fc2> 0 pH**1l4(Ciifc4V^-& J ? , pH*Jitl7^ 
Mii-TS^. ^«tt-fiR^S«*]©»«*©«*«1? 

tt**# < * 9 . mmmt^ 4 5B«©<g;T*fe 4 

14. P Hft7{4pH6. 5-7. 4§rE*L. pHfi 
6. 5f4pH6. 4 5 — 6. 5 4&itBfc-f5o 4*3. r 

^iof^*^*10 0gi;MU m^Mt 
40 T. «»«fflS2:l O^rfli*^ (10» 

L. 9Jjfii 0^ra^»bT*3V^fc^-i'^->S 

t&j* >-$&®m\z. 4 o r P 7 1 4 o 

2 5°C) <c?&SPLTtttU?RSrx.5^fe-C*foS. pH(4; 
r©^j£(^4 "9^6>tLfcttttl®Sr. pHg+^ffl^TfJJS 
LfcttT'foSo 

[0 0 4 9] #38W©3a{fe#Jtt. ±3*©^fal->'SElft7k* 
*tttt)jfe*i*5U^T-<^->'^7k©^ft^*ff ltfeit 
50 n*m^X&bfrtM\mi(»'M%Mo 2*20/. S/c 
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m, L< (4 1 5 u S/c mffe <9 . d2-ol#, 

10m S/c mJ&lT, L< (45 m S/c mJUTTfe 

0 2^#U^-g-fo5^«rr 2- a 
(c(4, ^««4-fiE^afill»J©?if*ft©ll*C^-t-5tfe# 

HfC©<£T£3lt jg^-T J: 5 K45. 
[0 0 5 0] ££>(;:, #S5E0£{MPJtt* SttlMMH 1 

gzmwmo lroii^^y^ftjaiii^^^i&i 

$n3t-r^-^3c^7fc2 0m 1 K£*LT$MR*«rfc, r. 

LTa>e>, Ufc 
*»R©**sPD2i Lfctft, D2-ol*, 
5|iS/cm*l, L< (4 4 it S/cmyK*fe 
5. D2-a <fcS£, *«tt-fiR^m«»J© 

»M©»»fc»i-5<ft*Ftt*»</x9, Slt^S!) (2SL 
S^SgO'^ft) (ci2,ilK«ffiT^fS< r 
[0 0 5 1] *55W©att*Jtt, (d 
v) a&, l-20^m, fliL<ai. 5~15 
Mm, £ ib L < (4 1 . 5~8MmT'fo5o 

(a v ) /mmw-im® u P ) 14, a 

ff. 1. 7^T, »SL<(41. 5tATT'fc5 0 
[0 0 5 2] #5gW<£>9l&£iJf4, ^©fif r 1 tMr 
s t <Dit ( r 1 / r s ) 1 ~ 1 . 2 , if 4 L < 

(4l~l. l»t.fi5T'fc5„ r.<£>tfcas*# < K 

<r> hi— eRmm^mM hi— amtct^iz. hi— mm 

< 4 5 Lfc "9 LT, »^ 

[0 0 5 3] 

5 x e t * * -r s t © -c- 5 o 

[0 0 5 4] ±iEL/ci5tifXg(Cjo^TfflV^.5*.iiffia 
ISO. 1 ~ 1 0 u m, if* L< (40. l~5wm 

J: 9 ftfeixafi^fMa*©***** 
?fi < iot, « mftft if oawtfcfftt 2 5 * * < 5 r t 

[0 0 5 5] iliSffl*^*4^(4.. -?rtL^^-tSa-& 

ff comm (- j; o t mzm k £ v ^ . ytukffl^-ng® 

©S£-#-Cflfcfc$iv to, ^*ffi-ij«£ij, KM 

(4, ^w^Hiftf*:^ r^yyH6«L<tt^^^D 
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[0 0 5 6] *38B©»Sfc*Si^TH:, r©«igfflS-a- 
l*tft^*»bft4ili§^-*JIS:iiUTliiaift*-*-S. ill 
iB7--*JI<Z>JMtt» a^2~2 Ommffc!), ff* l_ 
< (4 5 ~ 1 5 mmT-foSo 

[0 0 5 7] «iS«l*»*jSfel4«fCftiJRB*^/j;i^ 0iJx 
(4, jS'C/»iSiSfe, XSati&S:, i/JPflEMSffift i'fc^tf -5 

ffiiMtTK^Si: LTi4, ?-y—fs h V 7^3 

t-f*yf-7-feyh y 1 3.-/3 ytixzm-f 

a^s 400-3000 G, #3 L< (48 0 0-2 0 0 
Jtt*St©$**f4, aS, 5-3 OJt 
»4 L< (48-2 5fi[*%-e&5 0 * 
fc«*lS.fci*W«rK-r5 <t 5 Kfc 9\ Sfc* 

20 [0 0 5 8] 4*, irW5^*$ll^*S^2gS: 
T/u511(ct5i^L. iti^n (Wo [g] ) L, 10 
5*CH:RKUfcftjJI«fcll»IR]»BU. ftSP^, ffiff 
(W, [g] ) U »T©SfltlLfclT*fc5„ 
^7K^= ( (Wo -W, ) /Wo ) X 1 0 0 
[0 0 5 9] HaS£?ttbftS3l{|tffl/IJS£fttt'?-# 
ISWpHIl If 8~1 2, jf* L< (4 8. 5-11 

rottffi»**l&<ft5 0 4*:. «iS)ft*i-5IRro5ffe»J 

30 isffSU 1 , laSHtt. BR, £HttJf0ttM ; 

[0 0 6 0] ±3SLfc*«W©3m?B«)ai!ScH:, S»?fi 
SiS, aS, 8 0-1 4 0°C, L< (48 0-1 3 0 

»J(4, *nSr«rit-i"SgHMRIffl»'frfla|tt^ff©3lf5^ 
te^rSiS (Tg) fc5^(4, 

^ 7 ^ im&s. * G-t 5 = 7 1 n v ^ 7 ^ te^ag & w 

f - 5 i'l/i' t h t£ S => 7 is* ;\'W.(o&'£;W-%L=tx*m$L 
(4, ftttiVttfr. lBEoa«MB*rffiV^Ta*LTatfai 

[0 0 6 1] **9l«)Bife^fil£*jSfeSrSIiS^iS-3#f*» 
(cfftBJ1-2>„ El 1 f4«tft»*8E«©-lB«Sr*i-HT«> 

50 ft, gHbffig&JSStttt, 7^7 7 ^->U ^yg^'it' 



. 15 

[0062] h'yj* i ?>fflm\ztt, ^oom^fa^fe 

[0 0 6 3] ^ttP-^ttflSit K7Arofti5^7°7^* 
l^o f Id 3 (±3 d tJSiSt i 5f If SCf # 

£ ft* § tfSMH- 5 fc *!> <D h (O X h 9 s KCmft t & ^ 
5 = 

[0 0 6 4] ^ttD-yK75»^fi. JH£j$J i o^Jte^^ 

|6]B|i|Hiei-SJ:5^^oT^5„ »d-;h 2(43, 
ft o -/Hc*« LTSMfc n - A- £ IW c fcEME U 

zf-Stk LT©9M£o-A-ffl7V- K9#iEgLT£>5 0 
A, |200V|~|600V| ©sgjE^swDSft-ti^ 

5 0 %<Dtz#>K^ TV- K 9 ©«&}££»« 1 0©6f 
[0 0 6 5] BifeJKfifcS*©^— ^^^1 1 fctt, 

y <t y ©lift* ft i: 5 r 1 1 4 v \, 

[0 0 6 6] te^o— A6»4. H^D-zKr <fc 9JF2j&$ 
ibO^cvX'hZe m^ttbLXti. '&-$>OHP->— 
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[0067] m&ttizm&tstiitzMiimtt. 
\z±ixs*^mc®fe£ti2>, fem&mn. a*» m 

t EE**®** bteZ, is WfctiS s ftfcmifeSJ £ 
IWM«:ffi#^afcJ:9eW©*iiiK« , LoltBIS+ 

-i«»*t»»L, EE*WPft<i¥Lott5i. 

10 *aTfoepM*fcii*94s^rffit?*)6. oHPii 

[0 0 6 8] * y- = i^$S«2tt. «*K9^©«ii 
[0 0 6 9] 

Bfr 9 ©4MB 9 SftS^T'feSo 
[0 0 7 0] #Hj5£#j-m> WT©£&-Ci¥ffi Lfc„ 

: 1 0 0 Aim. mW : V \-> I I , jgfi 1 
0%, SJ^fe^-jSS : 5 0 0 0 OjiO^T'ff -ofco 
[0 0 7 1 ] £*te*2 g«:T^5llK:*» 

30 L. ^iX^mff (Wo [g] ) U 10 5t»I»3£Lfc. 
l£^«IClS$r B TO«L, ^iP?^, ttff (W, [g] ) 

^tK$= ( (Wo -w, ) /Wo ) x i o o 
[0 0 7 2] (pH) %{fcjH6 g S:, I^ty^Ml 
t BfiE-T * i- J: o T p H 7 1 4 o fc^C * > 

5£tfe*l 0 0 gdtffcU ^ix^JD^LT, ^i^^ii-. 

wi^io^m (io^p») a. 

Stjjii o^fiLtfc^fc^^y^li^ 

-f 2)" ^^Ife&aC <t -5 T p H 7 1 1£ o fc^f 3l- 
40 *SrilJPLT*»fl©fe*^Jg5L. (^2 5°C) K 
^SPLfcttfii^^, pHW-^ffl^TfflSLfcffiTfcS,, 

[0 0 7 3] (Stt^a 2) SUM! 6 gt, 
Jft«Uli:Bl^*>'SEllWHIKJ:oTpH!i**5l7 bttolt 
•^d-^SSSlTkl 0 0 gld^ftL. rttSrJPflLT. 

«:*ttl g .^i 0»|H«» (l o^W**) §1 
Wi 0»lB#»LTi8v^fcHI-f*^SE*«yi 

t Pi-Y 2f" ^Jfetoai- =t o T p H ^**) 7 b ft o fc^ al- V 

°C) fc»4PLfctta*©f***o 2*»STL*: < , 
50 V^MSirK-Y^-V^MHt-ioTpH^? ift 
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[0 0 7 4] (Wt$D2) TOIlg?rit$alO 
LT, D 2 — a 1 *3fttiL7b„ 

[0075] H5jRo^an±-^a«*st io 

@I«fi£ I Dmu r-T'aiKftroiatt*** I Dffti 
1-5 fca*»fcJUH1-5ri:as-eS5. 20 
(%) = ( i D «/ I Dhu) x l 0 0 

Ji-'* *©«ifcrt«© (:/y>-?- 

-^Att|!J^r.5/f-^>'7 : -V^/7 L -7 , '8 1 0-3-1 

ItfET-fcS. H&jggfi, -??-<X (McBe t 

h) tt«Ka*itB*«««i3£«*fflV^rai«Lfc. 30 

[0076] mmm sist«5#*i50cm, 75 

/xmSO ; 4 5 /imC0 3a<OSSS:wO)li»C±^fcfifc. - 

>&SSk i8jp°p£ Tpowder Testerj) M 
I^T, SlM4«Mf, lS^SftLfcf, #1$ 

»ws; : 40 

a= (1 5 0 vrnfCSotajUIlt (g) ) /4 g 
X 1 0 0 

b= (7 5/imffi£Zlo*:&tt$Mtt (g) ) /4gx 
10 0X0.6 

c= (4S tf mfl:Sofc3l{Mttt (g) ) /4gX 
10 0X0. 2 

sfttbtt (%) =100- ( a + b + c ) 

[0077] amm 3Mwm«:*w *r«i**SfcA*i 
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9 W U 4 2 > y i/a ©$Lh 

Kit. ^(om, ®®ftx*(D^mi(DMmn&t'®Mi, 
^«a^j©affl©toi§- (s*%) ^»tuL/c 0 i-y-> 

fc. 

[0 0 7 8] ($^ffl©Sit<&#tt) SS 1 0°C, jgg 
2 0%RH©L/L^igX«:i£g3 5*0. lg8 0%R 
H©H/H«*T-e» *»tt-fi!c^«i*3CO^y >^ 

±0attf!frft9lftffU:H££fi£ft9l U ^Hfti: 
ft 5 19 OffU frU£ Lfc 0 

[0 0 7 9] (®K©Si*{£fFtt) IWJtoekJftT'y 
-?rffl^T, 3 5°CX8 0RH% (H/H) H^*3J;U' 
1 0°CX 2 0 RH% (L/L) ©#BI*T"CfflJ(l*»6)il 
WP*£m\ Jxt«Ifft (-^-i^JK) T'PH^Sg^ 
1. 3£LtT\ /S>o. fifeglt (B**fttt|i!) 
Lfc#®^©*7~'jJ a* 1 0%^T©BW5:St*#-C#5 

O : ±!EH«£«f T't 5iiaEfi]Sj:#»# 1 00 0 0ft 

a : ±umwzm&r~% smtm^ft&tfi 5000& 

±, 1 0 0 0 o*$c*vSL 

x : ±esft«rHH« r*# zmmw^ticm* 5 o o ottc* 
[0080] mmm 1 

5 0°c) t, *-**y/7^ (x^iJ-ttSI, Sd d d * 

r7"yyf7^^i50Tj ) 7» x ttmumm («± 

TAA6J . Tg = 94°C) 0. 8^1?, ^y^J.y^y 
b—^=T h7^r7 I/— h 1 OB&Xf t -^"f-zW- 

J:0,.12OOOr p m©lHie^T'ttif . jg-g- LX . i% 
[0 0 8 1] ^ ^/Ut' ^ </ y U- h (W-JIT g = 

lost) i o«Bt*i oowsrj8**?wb»fc-rak^ 
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'J b V *A*jgjfc*K:»g3%TJPx., v 
^d^^ ttft»*«3fe*-caMB_Ufc <t - 5 , D 9 
0/5*1. 6umt-^fc, 

[0 0 8 21 -<^->^*2 5 Om^t-??* 

i^yj* 9. 8*B&«#ut*ig* 

(C-gsyJDLT, ^bv^^A^n-f K (JBUkigtt© 
AK*IMb*=«o-< K) #1ftSK£W§!! Lfc. *t»Lfc± 10 
IS = a 4 h°<Dl8L'&ft1fi%s"( Wb? vtW&ftlomfe 
S§ (B«ft£H±£l) t«Lfcil5, D5 0 

(fl«ttS»*©5 0%*fHl) 3*0. 3 8^mf, D 
9 0 («¥*>)&&© 9 0 # 0 . 8 2(imt 

^Kfc^Tfi, ffl^ 1/^^=0. 1 2-7 0 4 nm. M 

[0083] ±ie»- i <9 nbhtz.*.mk-? -> ^ ^ = 

K5£#* $ df f— Srffll^T 1 2 0 0 0 r p m©@gtT 20 
aH*H*S*LfcR£SK:AJx, 9 0 o C-?£-£KJ££IS 

¥**fc)k$MRiK 1 1 o wsusissiLife* y ^ a lffljsrasi&p 

L, 5^WRJC2r»ab*:«, EJSfcfflhU pHl 1 

[0 0 8 4] ±!E^i ^mz-^ru^^m^^M^ 

H£rjft5. 5fCLT6£j5fc# (2 5U lO^ffl) Srffo 

[0 0 8 5] zkflcftfL fMMMJM^fttfltf SrS«*fc 

(H«^I«tt». B5p d p£ THZ4 0S ij ) Srffl^ 
T, it-kS*) 1 2 0 0G, JtifiE 1 OmmT*, Sffi^O. 
2 5 m 2 ©*ig^-*Ji (MigffiS^ittStf- : flc«¥*9 
Sg=7. 8(im, ffifiE=^f Uy8 5ai % n-T'^ 40 
7"? V Is— b 1 5 35, i/^MyfVO. 3 §15, StS 
#J235, U-if^y^7yi> + htt». 

r*t-?i2 0j 73s, S.u t »mffl^J («±**MI: 
jSn°p* Ufay77-7nRHj ) 1«BS:!B 
«fi-g-LT#7ck©) , i5fe#»Jffi^^V3S^7j<4 095/ 

iM* LT-g-Tksp 1 5%rom«3Wfflfi-S-fl3K J ?-*^llt 
U *«KRfl«lKT4 5 , C-C24««ltl:m\ 
#Jffli^«i^-l 0 035K, SMtflsftaLfc^y* (0 
^Tio^ttS, $in n n£ TAEROSIL R-17 50 
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0J , »f«15nm) iA, StfefcuMfcteS L 
fc->y* (B*7iP-^Hig > Sp°p^ taerosi 
L RX-50J > itTOSS4 0nm) lgB&gyjO 

[0 0 8 6] ±E«i*^J; 9#fch.fcSlfe»J©*a@^r 
ffij/iti, 11. 5 1 ogQ • cmt'fcofc. Sfc^ffl 
JBB^ft&^OftflWlSffiS (dv) J* 6. 9)jmffc 
9, £fflSW&*fc&i©*fc (dv/dp) 

til. 27T'fc9, bi--<D&'&tm&t<Dlt (r 1 / 
r s) (41. lT-foofc, Hj®|?«T*te, ffifi^ig (H 
/H) Hlft&UMSltfia (L/L) ffl*«7)[SHL(i*3^-C 

[oo87] mt&m 2 

Hffi0!lJ;:*3^Tfiit&K <fc 5g?i5fc#£ p H 3 . 0 X'ffotz. 

1 4 %T-foofc 0 g<k}®iI©SiMSif£li 5 P#F a lJ£l±© 

^©li!l©f¥«g:£Sr« 1 £5* Lfc„ 
[0 0 8 8] Higfi»J 3 

9. 5 m mWMigffla^ilS^ (Wl$.= ^i-^>8 5 
£IK ]) Is— b 1 5g|5. v? f-/U-<Vif y 

0. 3§(i. B6S^j2g|5, *~-tf % s-77lff (^ + #"7 h 

ttai. ^p b p* r^t-n2oj 7«$, st>'^«$iJ»J 

(«±*-*ft:*tt«, fSp°a* r^^ay^-^TR 
Hj ) 1 LTfcfcfc©) t-^x.7ctett. n 

mm 1 1 iw)«^ Lrm«i*JS:»fc. mmmn^ftmz 1 

2 %T'foo fc„ S'MftBOJBSgtttt 5 «fHHJi±«)aittS 
teT t BIS* 9 r. fe 4 s 1/ ^SK: Aff "C fe o fc„ * ©te 
©i¥«^Sr* l (Ctt: Lfco 
[0 0 8 9] it^FJ l 

6. i n mw^iifflfi-e-frfe^- (M=^f yyss 

35, n-7"^7>T^ 1) U— h 1 5 35, v ; f^A~<>'-t!> 
0. 3^15, StSffl23i, A-*'y7'7-^ + h 

ttM, Kp d p^, r*-*-- ^ 1 2 oj ) 7 uRxfmttmmm 
hj lnzmMM&Ltzho) t-^^fcutu, ^JS0ij2 

S**«l{C^Lfco 
[0 0 9 0] ittfcW 2 
iS«^7Uh7^7U^-»c,t57Ki5fe^©m, S^TKi^^ 
tfc$-frT, JLo, is-L>iiiaBfi.7k4- : fffc^^o7tte(4||Jte 
M 2 t HOttSd LT3MfcJWSr»fc. Wffife*** l L 



21 



[ 0 0 

mmm 
top 

SB. v 5 



9 1 ] tmm 3 

Hime. 9izLxmm# (2 51c, io^fd 

1 2 oj * 
(« 



(12) ®ffl¥ 1 1 -72949 

22 

[0 0 9 2] 
[*1] 



1 ) 







ifcttff 




1 


2 


3 


1 


2 


3 




5. 5 


3. 0 


5. 3 


3. 3 


3. 1 


6. 8 


M m ^ 














tae (/im) 


7. 8 


7. 8 


9. 5 


6. 1 




6. 3 




39 


27 


21 


60 




44 


mamma* 
















6. 9 


7. 0 


7. 0 


7. 2 


7. 1 


7. O 




1 5 


1 4 


1 2 


28 


35 


42 




O 


O 


O 


X 


X 


X 
















pH 


4. 75 


5. 1 0 


6. 30 


3. 87 


3. 5 5 


7. 26 


o-2 (/J S/a^ 
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